COlOt COMTCKMX 
Cof4MaftM€TW<HICKMS 

Po<nyonw* 




fbejMtpcmmU 

eccr 



ODMCAHME 
M 30BPETE H M51 

K ABTOPCKOMY CBMflETEUbCTBy 

(61 ) AofiOiiHuteJWHoe k bbt. c*na-*y - 

(22) 3a»MCHO 05.03.81 (21) 3256044/25-27 
c npncoeAimcMiteii ibbbkh J* - 

(23) np«op*TCT - 

OnyfaNXOBaito 23JD932. BnJMertnfc H 35 
Aara oi\y6***o**nnn ormcaHHB 23.09.82 



(11)959878 



(51 )M. K*. 

B 21 D 41/02 



(53>yAK 621.774. 
.72 (088.8) 



(72) Atropw 



Jh C <btpK08, A. A. 3epnimeB, M. H. nnwwcBCKHM, B. A. Piccudoocob 
r P. H. KynemtH 



(71) 3a*BNTt*fc 



(54) WKTPyMEHT AIM XOJTOHHOK PA3HATO TPYB 



1 

H3o6p0TCHKe OTBOCKTCJI K MCTBilJlOoAptOOTKC, 

npemsnvBO una o6f»0oncji OTBepcnril b ipy- 
6ax h Moxer 6bm xcsanBaoBaao npH okojto- 
tbamoA otfpBtonco numwflpyteqqix oraepcnril 
Tpyff iuu napo-nneBMo- a rawmnHMX Arra- 
neft motoaom fle<jM)pMjmioHHore nporanBaniu 

(jtOpHOBBMXft) • 

HaBecrta mtcTpyMCHT ivw pwn TpyG, co- 
Aapxainxft cryncwttiyw onpuicy c mnpecco- 
BBXXMMM in km fle^opMKpywaoiMK ico/antM*. 
bx oca onpaatca Bhtnonntm tmJBDta&siocK*M 

ptCTOSXa. B CTtHXBX OnptBXB - P«WIHM8 

otBcpcnui, wa Topnax koimh - pununuaie 
nani, cootStnawuuiec* c otbcpcthxmb onptswc 
HncrpyMCHT cHaoxccH chctcmob nqnroi paCo*** 
xoukocth b oopaaoBaHHwe OTBcpcnurMii a nasa- 

MX KAMAJTbl 11). 

PiaoeimremHOR cm&3icoh uexaxy noBcpxHocnio 
jpyObt n pa6osBMM kojiuxbmh npn pa6ote wo- 
ro TOcrpyMCHTa *BJi*eTc* napoeow cjioh, o&- 
ptsyiotHMMCH n peiynvraTC HarpcBa pa6o<KM 
aoUDcocnt b nonocTM HHcrpyMCKTa no xeMne- 
patypw napoo6pa308aHMJi, oh paootacT tojimco 
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ino npcffBapHTCJttHO HarpcroMy no TCMncparypW 
ropjnerp ne^opMHpOBaiiwi Meraxun Tpyft** 

HcAOCtarKOM^ ttoto KMcrpyMCHT* aBflaeic* 
to. to jot* nogroTOBKH k paoore oh TpeGy- 
rr aapamoi pt0o*Kfl xjuDcoai© bo/iocth n 
5 npeitBipBTenhHoA pawn 3axojmoro kokw 
xpyow. Ha buxom id TpyCu nocne oxoina- 
khji npooecca paanra HHCTpyMCHT HarpcBacTca 
no TCMnepatypta Bume napoooptaoBaiow p6o- 

t*ft XOWKOCTH, <aO BM3MBBCT OnpeflCJieHHUe 

10 neynoocTB* npn TKcanymnwau Toroocn o6pa- 

60TKH OTBCpCniH T1JCHM HHCfpyMCHTOM HCBM- 

coxa*. 

Ueia B3o(5pcTCHJW - iiobmiiichhc KavcTBa 
oCpaooTKH* 

15 nocraBJieHiiaji mtnt nocTHracTOi tcm, ^to h> 
bccthnh HHCTpyMCHT, coBcpxcaioHH noJiyio on- 
paBKy c HacaxcKHMMH Ha hcc netfropMHpyx*- 

tUHMH SJICMCHTaMH, B CTCHKaX KOTOOOH BMnOrt- 

hchbi paniiajaHMC otbcdcthji, a Ha Topuax 
70 A e<)K>pMHpyioiiuix 3ncMCHTOB, o6pamcnHi»ix OOHM 
k npyroMy, - panHaJibHbfC naaw. a laKucc ho 
tohhhk pa6oqcH wtrucocTH onn itonaw cc b 
o6pa30BaHHW€ OTBepcTHUMn h na^aMH Kaiwnw, 
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cHafi*eH CMOHTKpoBamiWM B pacTOwe onpaa- 
km c B03M05icHOcn»io oceBoro nepeMruicmw no 
m>iM iutokom c nopumeM, na napyxHofi no- 
BepxHOCTH KOToporo BbmomtcHa KonbueBaJi npo- 
Towa, cocAKHeHHaiv c nonocwo nnoxa h c $ 

O/UfHM M3 paAHaJIbHblX OTBCpCTHH OnpaBKH, B 

nonocr* urroKB cowmneHa c hctoihmkom pafkv 

1CH ttHAKOCTH, 0 K31CCTBC KOTOpOH HCn0JIb3O- 
* Bana cMaawaaioiuaH aoiOKOCTb. 

I la <iepTe*e noK333H o6uxkm bka npeAnarae- io 
Moro HH CTpyMcirra , pa3pC3^ 

MMcrpyMCHT coAepxon KopnyoonpaBKy l f no 
och onpaBKH BMnojiHtHO uHJmHnpHncocoe ot- 

BepCTHC C pa3MCUX€HHMM B HCM flOABIWCHbtM 
3J1CMCKT0M - nOJIMM UITOKOM 2 C HOpiUHCM, |5 

BbmonHciiHWM saoimo co uiTOKOM* Ha nopui- 
ne BbmonHena KomiieBaji npoiowa 6 t cochh- 
iieioiaa c nonocTwo e mroKa. B cTemcax ort- 
paDKH rrpcflycMOTpeHbi paAHajibHbie oTBcpcnw 
a sum nonBona cMa30<moH *hakocth k na33M TO 

iia Topnax Bjc4>opMHpyK)inHx 3neM«noB 3» 
IUtok, ycranoBJicHHwS c BoaMottHOcrwo bo> 
BpaTOo-nocrynaTCJibHoro xwxcm* b nonocni 

OnpaBKH OTHOCHTeJIbHO paAHaJIbHMX OTBepCTHH 

b cTCitxax, npcncnoBaTCjn>Ho pacnpcncnncT no- 2 $ 

TOK CMa30W0H KHAKOCTH K 30H3M 06pa60TXH. 

Pa6o«mc 3ncMcinw 3 c yBC/nnHBaioiuHMHca 
k BbixoAy nHaMCTpaMH nocaxccHU na hhjthhjv 
pvnecKyw «acn» onpaBKH, luiomoe npH*anie 
npyr k npyry pa6o*mx djicmchtob h yaepacaHHe^ 
ice b taxoM coctobhkh o6ccncTOBacTCJi raJbcoii 
4, HaBiiHHMBaHMue Hoi Ha nepezonoio iacn> on- 
paBKH* 

Pa6oty HHcrpyMcirra moxcho npocjieflHib Ha 
npHMcpc oGpaooncn otbcpcthh miaMCTpOM 
70*°^mm npH npOTflnmaHHM 3aroTOBKH H3 ipy* 5 
6u c AKaMCTpOM oTBcpcnw 67 MM H T0JHOT- 

HOW CTCHKH !0»5 MM, MaTCpUBJl - ©tpKOHH*- 
KKOOKeBUH BiunB MapKH 3 125. 

06pa6bTKa npomBonirrcji Ha BcpnocanbHOM 
npecce moacjdi II-63V) c ycHimcM 100 tc 40 

HllCTpyMCHT 3aKpcnJWCTCH B BCpXHCH TOBBCp- 

cc npccca, orBepciHc b tpy6e pasnaxrr Ha 
pa3Mcp 70*°/ fl S<M c Ha6opoM paoowx 3neMCH- 

TOB X. Hapy^KHMMH AHaMGTp&MB COOTBCTCTBCRHO: 

67,50; 68,75,7035; 70,55; 70.06 ♦ 70,08 mm. « 
flpH o6pa6oTKC HapvTKHMH HwaMeTp Tpy6bl yBe- 
jnrmBacTCH AO 90 mm, ynpyrw ycajoca coctbb- 
jwct 0,47 - 0,52 mm, Bcmrnma ynpowKHo- 



ro c.ioh - 1000 1100 mkm, ripw ABHrce- 
hmh KHCTpyMCHra BHH3 npH nonxoiie K Bcpx- 
HeMy Topuy 3armoBKH 5 a urroK nocTynacT 
CMa3owiaji *HflKOcn» (Macno HwycTpwajibHoe 
20-30), KOTopaw HanpaBJweTCK Mcpe3 paaHamr 
kmc OTBepcnw b onpaBKC k pajDianbHMM na- 
3aM Ha Topnax ncpBoro /ic<|>opMHpyiomero 
3neMeHra« IlpH nocncflyiomcM abh^chmh HHcrpy- 

MCHT3 BHH3, IUTOK nepCMCUiaCTCH BBepX H 

noaicnoBaicnbHo pacnp|aenaer CMaiowyio *aw, 
Kocn k AeiJwpMHpyiomHM 3neMCHTaM. npH o6» 
pamoM xone HHcrpyMCHia ujtok B03BpamacTC« 

B HMJKHCC HCXOAHOe nOTOXCCHHC, ACTaJTk H3BJie- 

KaeTca H3 onopHoro craKana h uhkji noBrop*- 

CTCK. 

3KOHOMHHCCKHMT 3<M>CKT OT HCnOJIMOBaHHII 

npcAnaraeMoro HHcrpyMCHTa npn H3roTOBneHHH 
komtuicictb AeTajieH ita annapar cocraBJiHCT 
50 twc. py6. 33 cqeT yMeHMiiemui npnnycKOB 
npH oKoiwaTenbHOH o6pa6oTKC h 3aMeHM one- 
panjw pacrcwKH OTBepcnw na ne<$>opMauHo»- 
hoc npomrHBaHHe 6cs owttw MCTan/ia. 



OopKty^a H306pCTCHH* 

HHcrpyMCHt Ana xoaoakoh pasnavi Tpy6, cooep- 
xniwak nonyw onpasicy* c HacaxeroiuMH na nee Ao^ 

^OpMHpyiOmHMH 3J1CMCHT3MH, B CTCHKBX KOTO- 

po« BwnoAHeHM paAHamHwe OTBepcnw, a hb 
TOpnax Ae4>opMHpyioii0ix shcmchtob, oCpawcH- 
hmx oahh k ApyroMy - paAHanMfwc hbju, a 
Taxxc HCTomooc paocwcn xrakocth aim nona- 
<oi ee b o6pa30BaHHbie otbcdcthhmh h naaaMH 
xaHajibi, oTAHiaa>iaHH"cn tcm, 
xno, c uftmp noBwuieHHfl Ka^ccTBa o6pa6otKH, 

OH CHa6)iCCH CMOHTHpOBaHHMM B nOAOCTH OO- 

paBKH c BO3MOQKHOCTM0 occBoro ncpeMcraeHHa 
noJTKiM urroKOM c nopuiHCM, Ha Hapyxatoil no- 
BcpxHocTH KOToporo BbuionHCHa KonbUCBaji npo- 
Towa, ooeAHHeHHaa c nojiocrtw urroKa h c 

OAHHM K3 paAHaJTbKblX OTBepCTHH, B nOAOCTb 
UnOKa COCAHHCHB C HCTOWHKOM pa6o7Cfi TKSUt 
KOCTH, B KaqeCTBC KOTOpOH HOtOnb30BaHa CMa- 

3biBaiomaJi xcKAKocrb. 

HcroqHHKH Hn4>opMau>oi, 

fTpKHHTblC BO BHHMaHHC npH 3KCnCpTH3C 
1. ABTOpCKOe CBHACTCnbCTBO CCCP fT 614862, 
kji. B 21.0 4lA)2, I3.lx.76 (npoTontn). . 
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(54) TOOL FOR COLD EXPANSION OF PIPES 

1 

The invention relates to metal machining, is intended for machining holes in pipes, 
and may be used for final machining of cylindrical holes in pipes for hydraulic/pneumatic and 
identical parts by deformation broaching (mandreling). 

A tool is known for expanding pipes that contains a stepped mandrel with deforming 
rings press-fit thereon, a cylindrical bore is made on the axis of the mandrel, radial holes are 
made in the walls of the mandrel, radial grooves that communicate with the holes of the 
mandrel are made on the endfaces of the rings. The tool is provided with a system for 
delivery of working fluid to the channels formed by the holes and grooves [1]. 

The separation lubricant between the pipe surface and the working rings during 
operation of this tool is a vapor layer formed as a result of heating the working fluid in the 
cavity of the tool up to the vaporization temperature, it operates only 



2 

on a pipe that has been preheated up to the hot working temperature of the metal. 

A disadvantage of this tool is that in order to prepare for operation, it requires 
charging the cavity with working fluid and preliminary expansion of the starting end of the 
pipe. At the pipe outlet, after the expansion process is completed, the tool is heated up to a 
temperature above the vaporization temperature of the working fluid, which causes certain 
inconveniences in its use. The precision of machining holes by such a tool is not very high. 

The aim of the invention is to improve the quality of machining. 

The proposed aim is achieved by the fact that the known tool, containing a hollow 
mandrel with deforming members fit thereon, where radial holes are made in the walls of the 
mandrel and radial grooves are made on opposing endfaces of the deforming members, and 
also containing a source of working fluid for delivery to the channels formed by the holes and 
grooves, 
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is provided with a hollow rod with a piston, mounted in the bore of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 

The drawing shows a general cutaway view of the proposed tool. 

The tool contains mandrel body 1, a cylindrical hole is made along the axis of the 
mandrel with a moveable member disposed therein: hollow rod 2 with piston made together 
with the rod. An annular groove c, communicating with cavity d of the rod, is made on the 
piston. In the walls of the mandrel, radial holes a are provided for delivery of lubricating fluid 
to grooves b on the endfaces of deforming members 3. The rod, mounted so that it can 
execute reciprocal motion in the cavity of the mandrel relative to the radial holes in the walls, 
successively distributes a flow of lubricating fluid to the machining zones. 

Working members 3, with diameters increasing toward the outlet, are fit on the 
cylindrical portion of the mandrel, tight compression of the working members against each 
other is provided by nut 4 that is screwed onto the front portion of the mandrel. 

The operation of the tool may be followed using the example of machining holes of 
diameter 70+0.120 mm when broaching blanks from pipe with hole diameter 67 mm and wall 
thickness 10.5 mm; the material is zirconium — niobium alloy, grade E-125. 

Machining is performed on a model P-6330 vertical press with a force of 100 ton- 
force. The tool is clamped in the upper crossbar of the press, the hole in the pipe is expanded 
to the size 70+0. 120 mm with a set of working members with outer diameters respectively: 
67.50 mm, 68.75 mm, 70.35 mm, 70.55 mm, 70.06 to 70.08 mm. During machining, the 
outer diameter of the pipe is increased to 90 mm, the elastic shrinkage is 0.47-0.52 mm, the 
size of the hardened 
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layer is 1000-1 100 |im. When the tool moves downward, as it approaches the upper end of 
blank 5, lubricating oil (industrial oil 20-30) enters the rod, and the oil is guided through the 
radial holes on the endfaces of the first deforming member. During subsequent movement of 
the tool downward, the rod moves upward and successively distributes the lubricating fluid to 
the deforming members. During reverse travel of the tool, the piston returns to the lower 
initial position, the part is removed from the support sleeve, and the cycle is repeated. 

The savings from use of the proposed tool in manufacture of a set of parts on the 
apparatus is 50 thousand rubles, as a result of reducing the allowance for final machining and 
replacing the hole drilling operation by deformation broaching, without removal of metal. 

Claim 

A tool for cold expansion of pipes, containing a hollow mandrel with deforming 
members fit thereon, where radial holes are made in the walls of the mandrel and radial 
grooves are made on opposing endfaces of the deforming members, and also containing a 
source of working fluid for delivery to the channels formed by the holes and grooves, 
distinguished by the fact that, with the aim of improving the quality of machining, it is 
provided with a hollow rod with a piston, mounted in the cavity of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 



Information sources considered in the examination 

1. USSR Inventor's Certificate No. 614862, cl. B 21 D 41/02, 13.12.76 [December 13, 
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